. Protein sequence alignment of some NarL/FixJ family RRs. Sequence of the NarL family RRs RcsB from S. typhimurium, VraR from S. aureus, DesR from B. subtilis, NarL from E. coli and spr1814 from S. pneumoniae. The important catalytic residues, Asp/Thr/Lys, are highlighted in yellow and the conserved Leu involved in the β5-T coupling of RcsB activation in blue. The H12 involved in dimerization and M88 working as a phosphoryl gate are also shown in blue. The secondary structure of RcsB is shown in the figure labelling the structural elements of the REC domain (in blue), the REC-DBD connector (in salmon) and the DBD domain (in yellow), color coded as in Figure 1A . Figure S3 . Interdomain dynamism in RcsB. The superposition of REC domains (in gray surface) shows that the DBD domain (in cartoon) moves 79º from its closed conformation, observed in subunit A (in cyan) to a more opened conformation observed in subunit B (in blue) of the asymmetric dimer. The DBD can relax even more and move an additional 100º to acquire the crossed conformation (in magenta). The REC-DBD connector (in yellow) in involved in the relaxation of the DBD. Electron density map (2Fo-Fc) at 2.1 Å contoured at 1σ around the catalytic residues in the active site of the RcsB BeF structure. 5  10  15  20  25  30  35  40  45  50  55  60  65  70  75  80  85  90  95  100  105  110  115  120  125  130  135  140  145  150  155  160  165  170  175  180  185  190  195  200  205  210   0   1   2   3   4   5   6   7   8   0  5  10  15  20  25  30  35  40  45  50  55  60  65  70  75  80  85  90  95  100  105  110  115  120 5  10  15  20  25  30  35  40  45  50  55  60  65  70  75  80  85  90  95  100  105  110  115  120 green) and phosphorylated conformation (RcsB crossed in darkpink) reveals movements, induced by the presence of β6, in the switch residues T87 and L108 while I106 shows the similar inward conformation. These movements produce conformational changes in Lβ4α4 and Lβ5α5. (B) Superimposition of phosphorylated RcsB BeF and RcsB crossed shows the switch residues T87 and L108 in a similar orientation, demonstrating the phosphorylated state of RcsB in both structures. Lβ4α4 and Lβ5α5 also show a similar conformation, although comparison between RcsB crossed subunits reveal movements in the loop Lβ5α5 which are explained by the lost of interactions at this structural element in the crossed dimer. Figure S16 . Switch mechanism (β5-T coupling) of RcsB wild-type and S207C structures. Superimposition of the RcsB unphosphorylated (RcsB unP ; green) and phosphorylated conformations (RcsB crossed in darkpink) with mutant S207C structures S207C-RcsB crossed (in pink), subunit A in S207C-RcsB AC (in violet) and subunit B in S207C-RcsB AC (in orange). (A) T87 and L108 orientations in S207C-RcsB crossed and subunit A in S207C-RcsB AC are similar to RcsB crossed acquiring the active form while subunit B in S207C-RcsB AC shows an orientation at T87 and L108 halfway inactive/active conformation. (B) Changes in orientation for T87 and L108 cause movements of Asn90 at Lβ4α4 and Gln110 at Lβ5α5 in subunit B of S207C-RcsB AC similar to the unphosphorylated RcsB unP structure in a transition state from the active to inactive conformation.
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